Introduction

S
everal studies have described the 'healthy immigrant effect' in adults (suggesting that immigrant adults have better health status than their native-born counterparts) 1, 2 ; but far fewer studies have examined this phenomenon in adolescents. Moreover, the results from existing studies have been ambiguous: some noted differences in health status between native-born adolescents and adolescents living with immigrant families, 3, 4 while others found none. 5 Adding to the confusion and inconsistent results is the suggestion that gender differences may be the basis of health status differences between adolescents living with immigrant families, compared to those who are not. 6 This study will examine whether there is a 'healthy immigrant effect' for adolescents living in immigrant families; and if so, whether it exists for both boys and girls.
Health status, adolescents and immigration
Optimally health status reflects physical, mental and social wellbeing. Many intricate scales have attempted to measure the breadth of health status. However, instead of using elaborate scales, many studies have opted to ask adolescents to rate their health using a single question with an ordinal scale. [4] [5] [6] This simple, robust, self-reported health status question has demonstrated strong correlations with measures on social and mental well-being. 7 Moreover, its reliability and validity has been shown by strong correlations with biological variables (i.e., BMI and triglycerides), 8 and with physical and psychological measures. 5 Such findings have been consistent for all adolescents, including those born to immigrant families. 5 Many factors influencing health status for adolescents are based on three dimensions: physical parameters and health behaviors, family environment and psychosocial health. Variables comprising the dimension of physical parameters and health behaviors often include BMI, smoking status and diet and exercise. [9] [10] [11] Perhaps the most commonly noted family environment variable associated with health status is family's socioeconomic status 4, 9, 12 ; however, other family environment variables include family structure. Variables reflecting the psychosocial status include self-esteem, depression or unhappiness, having a confidant, and school experience. 4, [11] [12] [13] [14] The health status of immigrant adolescents is influenced by the same variables affecting the general population of adolescent youth. A systematic review describing the health and development of Europe's immigrant children's noted the link between health and health behaviors (i.e., unhealthy eating habits), psychosocial status (i.e., lower self-esteem and mental health symptoms such as depression), and family environment (i.e., socioeconomic status and family structure). 15 Yet, among immigrant adolescents, there are differences. The prevalence of these psychosocial factors differ both by gender and by immigrant status-native-born adolescents born to immigrant families (second generation immigrants) and immigrant adolescents living with immigrant families (first generation immigrants). 16 
Immigration and the context of Israel
Israel is unique in its policy allowing immigration and granting citizenship to Jews from all over the world, whether the individual/family is fleeing from poverty and oppression or simply desires to immigrate. 17 Accordingly, a variety of established programs enable immigrant families to receive assistance for housing, employment and language education; among these programs, immigrant youth receive special assistance with language and school adjustment. 18, 19 Countries may differ in their policies to admit immigrants and to provide services assisting with societal integration, and these differences may influence the three dimensions associated with selfreported health status (i.e., physical parameters and health behaviors, family environment, and psychosocial health). Such differences may contribute to the ambiguous findings on adolescent immigrants. This study adds to the literature by examining the nature of health status of adolescents, making comparisons by immigrant status (both first and second generation) and gender, while accounting for known covariates to health status in adolescents within the context of Israel.
Methods
Community based participatory research approach
This cross-sectional study was informed by a community-based participatory research (CBPR) approach in which a specific population group partnered with researchers to provide their cultural and community expertise and guidance on design and implementation of the research study. 20 The CPBR approach has been used before for studies on immigrant populations. 21, 22 This study's research team, with the assistance of a community advocate for immigrants and ethnic/racial minorities, recruited a community advisory board (CAB) of women who were immigrants and mothers of teenage youth. The initial CAB meeting was used for introduction and to describe the overall study purpose. Meetings continued throughout this four-year study to identify relevant variables, examine and sharpen the sensitivity of instruments, promote inclusion and recruit participants and help with the interpretation of results.
Population and sample
The population consists of adolescents (mostly ages 15-16 years) attending public schools; and the sampling frame consisted of public high schools in the northern Israel region. To enable pupil participation within schools, both the research team's institutional Ethics' Committee approval (14/092) and Ministry of Education approval (#8141) were obtained. Schools were approached, and principals of three high schools agreed to sponsor the study. In those schools, parents were notified two weeks before the study that they could 'opt out' of having their children participate in the study, and parents of 29 students did opt out (4%). Those adolescents were not in the classrooms during questionnaire administration. Thus, of 677 potential students, only 648 completed surveys. Of these (n = 648), 5.0% of the surveys (n = 30) were missing values on more than one variable needed for these analysis, and so, were excluded. These analyses represent 91.3% (n = 618) of the total students who potentially could provide surveys. Data collection was completed between May 2015 and December 2015.
Instrument
The six-page questionnaire contained three basic areas that potentially influence health status. Questions included variables on: (1) demographic and family factors: birthdate, birthplace, mother's birthplace, number of siblings and economic situation at home compared to others (much better than average, good, similar, poor, much poorer than average); (2) physical factors: health status rated as excellent, good, okay, poor; height (cm); weight (kg); portions and frequency of fruits, vegetables, sweets, and junk food per week; never smoked versus ever, and number of cigarettes smoke per day; and number of days per week of at least half hour exercise not including classroom physical education and (3) psychosocial factors: school experience, having a confidant, self-esteem and psychological symptoms of emotional distress. Some variables were categorized or combined. For example, using mother's birth place and adolescent's birth place, a variable on immigrant status was devised indicating native-born parents and native-born youth (NB), native-born youth living with immigrant parents (second generation immigrant), and immigrant youth living with immigrant parents (first generation immigrant). To determine optimal weight by height for youth, the indicator is 85% of the standard body mass index (85%BMI). Thus, the first step is to calculate the standard BMI [(weight in kg)/(height in meters) 2 ]; and then to check these values by gender and age on the curve for adolescents. 23, 24 School experience was rated by adolescents on a scale of 1-10, with 10 denoting the best possible experience. Selfesteem was measured by Rosenberg's Self-Esteem Scale containing 10 items scored on a four-point Likert scale with total scores ranging from 10 to 40; higher scores indicate more self-esteem. 25 Although there is no widely accepted cutoff indicating low self-esteem, cutoff scores of under 21 26 and under 25 27 have been used in adolescent populations. The Self-Reporting Questionnaire (SRQ) lists 20 psychological symptoms and responses are provided in a yes/no format; the number of yes responses are totaled yielding scores ranging from 0 to 20.
28,29 A review of studies using the SRQ noted that the cutoff scores used have ranged widely, but mostly between 8 and 11. 30 Additional items and scales were included in the questionnaire but are not presented in this article.
Training for questionnaire administration and procedure
Questionnaires were disseminated to tenth grade adolescents by a cadre of university students who had attended a 2-hour training session. The training reviewed: the goal of the study, the procedure to introduce, disseminate, review items that might be confusing, the importance of obtaining valid responses and methods to maintain confidentiality. Since questionnaire dissemination was conducted simultaneously to several classrooms, pairs or trios of university students were assigned to each classroom. One university student would read the introduction explaining the study, confidentiality of responses, anonymity and the freedom to leave questions unanswered. At the same time, the other university student(s) would pass out the questionnaires. When the adolescents completed the questionnaire, they placed them in a large envelope on the teacher's desk.
Analyses
Data were analysed using SAS Õ Version 9.3. For the study, if respondents were missing values on two variables or less imputed values were employed using the Monte Carlo Markov Chain (MCMC) method. 31, 32 Comparisons between immigrant and nonimmigrant adolescents and by gender for categorical variables were conducted with Chi-square Test for Independent Samples. Comparisons between two groups and among four groups for continuous variables used Independent Student t-Tests and Analysis of Variance (ANOVA), respectively. Logistic regression models were used to examine the association between the dependent dichotomous variable of excellent overall health status versus not for the following demographic factors (gender, immigrant status first generation or second generation), family factors (SES, number of siblings), physical factors (never smoked, ate fruit and vegetables > 1x/day in the past week, exercised half hour at least 5days/week, 85%BMI), and psychosocial factors (self-esteem, psychological symptoms). Since the influences of gender and immigrant status on health status have been questioned in prior research, the interaction of gender and immigrant status (i.e., NB, first generation or second generation immigrants) also was tested and entered into the model. To ensure no undue influence was exerted by imputations, analyses for logistic regression models were repeated using the listwise missing technique. Significance was declared at P < 0.05.
Results
The sample contained approximately even percentages of boys and girls (n = 618) (see table 1 ). More than a third were from immigrant families (n = 239). The majority of immigrant adolescents were born to families from the former USSR (i.e., Russian-speaking countries), followed by Ethiopia, North America/Europe, Asia (including the Middle East)/Africa, and other countries. Of these adolescents Table 1 Factors influencing the health of tenth Grade Adolescents (n = 618) by gender and immigrant status Immigrants (n = 239) Non-immigrants (n = 379) Total (n = 618) Ã: P < 0.05, ÃÃ P < 0.01, ÃÃÃ P < 0.001, ÃÃÃÃ P < 0.0001.
born to immigrant families, a fifth were immigrant youth born elsewhere or first generation immigrants (n = 54), and the remainder were second generation immigrants born in Israel to immigrant parents (n = 185). For the psychosocial factors, Rosenberg Self-Esteem and SRQ means were consistent with normative values. Almost three-quarters reported having a confidant. Comparisons on mean scores for the Rosenberg SelfEsteem Scale (P < 0.01) and SRQ (P < 0.0001), among the four groups (immigrant boys and girls and non-immigrant boys and girls), suggested that boys (both immigrant and non-immigrant) tended to report higher self-esteem and fewer psychological symptoms (SRQ). Differences were found among groups reporting having a confidant (P < 0.0001), with girls (both immigrant and non-immigrant) reporting having a confident more often than boys (both immigrant and non-immigrant). Ratings of school experience among the four groups also demonstrated a significant differences (P < 0.01), with non-immigrant girls rating their school experience the highest. Responses on physical factors suggested that more than a quarter of the sample reported eating at least one serving per day of fruit, and approximately a third reported eating at least one serving of vegetables, and about a fifth reported consuming at least one serving per day of both a fruit and vegetables. More than three-quarters had a BMI within normal parameters. A fifth exercised at least a halfhour per day for five days and more than three-quarters did not smoke. Internet use averaged almost eight hours per day. Comparisons among the four groups indicated no differences in diet or BMI. Differences were found in exercise (P < 0.0001) with boys exercising more than girls, smoking (P < 0.01) with nonimmigrant girls smoking the least, and internet use (P < 0.0001) with immigrant girls reporting on average more than ten hours of internet use per day.
Results on family factors indicated that more than half the adolescents had one or two siblings under 18 at home, while a third had none. More than two-thirds of the adolescents reported that their family economic circumstances were better than average. Comparisons among the four groups indicated significant differences by number of siblings (P < 0.05) with more immigrant boys and girls versus non-immigrants reporting no siblings under 18 living at home; and by socioeconomic status (P < 0.0001) with more immigrant boys and girls versus non-immigrants reporting below average socioeconomic status.
Almost two-thirds of the youth reported excellent health status. However, significant differences in health status were found by group (P < 0.05). Non-immigrant boys were the most likely to report excellent health, and immigrant boys were the least likely to report excellent health.
Logistic regression models, conducted separately for adolescent boys and girls, were used to predict report of excellent health status (see table 2 ). Independent variables were introduced in three blocks: psychosocial factors (native-born, self-esteem, psychological symptoms, school experience), physical factors (BMI, good diet, exercise, never smoked, internet use) and family factors (siblings, socioeconomic status), in models one, two and three, respectively. When psychological factors were added for adolescent girls findings indicated that low level of psychological symptoms (P < 0.0001) were associated with excellent health. When both psychological and physical factors were regressed on report of excellent health status, findings indicated that: low level of psychological symptoms (P < 0.0001) and a good diet with fruits and vegetables (P < 0.05) were associated with the report of excellent health. When all three blocks (i.e., psychological, physical and family factors) were added, only two variables-low level of psychological symptoms (P < 0.0001) and a good diet with fruits and vegetables (P < 0.05)-were associated with the report of excellent health.
The same multivariable analyses reported above were conducted for adolescent boys (see table 2 ). For adolescent boys, psychological factors indicated that second generation immigrant versus native born boys were less likely to report excellent health (P < 0.01), and a low level of psychological symptoms was associated with report of excellent health (P < 0.0001). When physical factors were added to the model with psychological, findings indicated that: second generation immigrant versus native born adolescent boys were less likely to report excellent health (P < 0.01), and high levels of selfesteem (P < 0.05) and low level of psychological symptoms (P < 0.001) were associated with report of excellent health. Additionally, the physical factors of normal BMI (P < 0.05) and exercising half hour at least five days per week (P < 0.05) were associated with report of excellent health. When all three blocks (i.e., psychological, physical and family factors) were added, findings indicated that: second generation immigrant versus native born boys were less likely to report excellent health (P < 0.01), and high levels of self-esteem (P < 0.05), low level of psychological symptoms (P < 0.001), normal BMI (P < 0.05) and exercising half 
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ÃÃÃÃ Ã: P < 0.05, ÃÃ P < 0.01, ÃÃÃ P < 0.001, ÃÃÃÃ P < 0.0001.
hour at least five days per week (P < 0.05) were associated with the report of excellent health. None of the family factors demonstrated significance. Also, when comparing the models of boys versus girls, only second generation boys (not second generation girls or first generation immigrants) were less likely to report excellent health (see figure 1 ).
To examine all adolescents together, the same model was examined using a five-level variable on gender and immigrant status with the referent group being native born girls (See figure 2) . This model indicated that only second generation immigrant males (versus native born females) were less likely to report excellent health than all other groups (P < 0.01). Also, possessing a low level of psychological symptoms (P < 0.0001), not smoking (P < 0.05), and having a normal BMI (P < 0.05) were associated with the report of excellent health.
Additional analyses (not shown in tables) were conducted to check models without imputed values. Final logistic regression models, for both male and female adolescents, were conducted using listwise deletion (without imputations) and results were virtually the same as those with imputations (see figure 2) .
Discussion
This study found that second generation immigrant boys were least likely to report excellent health status compared to all other adolescent groups. For adolescents, the relationship of health status, gender and immigration status has been unclear. While some researchers found a 'healthy immigrant' effect for adolescents, 33 others found none. 6 Gender differences for adolescent immigrants also were under debate with some researchers noting better health status among male adolescent immigrants compared to females, 34 while others found none-even when native-born were compared to both first and second generation immigrant adolescents. 6 Our study findings concurred that there were no differences in the health status between native born versus both first and second generation immigrant among female adolescents; however, differences were found in male adolescents.
The unique position of second generation immigrant boys has been noted previously, but on the topic of behavioral problems. Second generation immigrant boys were more likely than first generation immigrant boys to engage in aggressive behaviors, particularly physical fighting. 16 The explanation offered was frustration-the dissonance of their own expectations (those of second generation immigrant boys) being like other native born adolescents, but encountering discrimination or prejudice that shattered these expectations and resulted in externalized hostile behaviors. 16 Immigrant male adolescents also had higher rates of internalized problems (such as being withdrawn, isolated, sad or lonely) compared to those from native-born parents. 3 Moreover, their immigrant parents also may have expectations for their adolescent sons 16 ; and immigrant adolescents, both first and second generation, acknowledge more family obligations compared to their native born peers. 35 Yet, the special programs designed to assist immigrant adolescents, are not necessarily extended to second generation immigrant youth. It may be that second generation immigrant boys are squeezed between their own expectations as native-born adolescent males, the expectations of immigrant parents to have their sons succeed; and the lack of cultural and societal support and information from their immigrant parents or from organizational structures which are reserved for immigrant adolescents born outside the country. Health status, interpreted broadly by adolescents to include all aspects of well-being (i.e., physical, mental and social), may have picked up these stressors affecting mental and social well-being.
Of the individual psychosocial factors measured in this study (i.e., self-esteem, psychological symptoms, has a confidant), psychological symptoms, in particular, demonstrated a strong negative association with health status for both adolescent males and females. Although self-esteem was associated with health status and well-being for both male and female adolescents, 7 we found this association only for male adolescents, consistent with another large study. 36 One reason posited for the link between self-esteem and health in adolescent males, compared to females, is the social well-being dimension of health status. Some believe that adolescent females socialize more frequently in groups, from which they obtain support, compared to adolescent males. 36 Manifestations of this difference may be noted in the many more hours of internet use that females, particularly immigrant females, reported compared to males. However, only hours of internet use was obtained in this study, so internet hours may have been spent for homework or games rather than social networking.
Physical factors were associated with health status for both male and female adolescents, although the specific variables differed somewhat. Smoking was identified as related to health status consistent with other studies on adolescents. 9, 11 For male adolescents BMI and exercise were associated with health status, while for female adolescents, a good diet was associated with health status. These findings are consistent with studies indicating that male more than female adolescents participated in exercise and associated it with better health. 7 The result that a normal BMI was associated with health status for male but not female adolescents was not surprising, th Grade Adolescent Boys and Girls -Odds Ratios (OR) and 95% Confidence Intervals (CI). Referent Group: Native Born Boys Referent Group: Native Born Girls. Models adjusted by: self-esteem, psychological symptoms, school experience, BMI 85%, good diet, exercise, smoking status, internet use (h), siblings in household and socioeconomic status. Groups: Immigrant (both adolescent and family are immigrants) and second Generation (adolescent is native born but family is immigrant) compared to the referent group of native born (both adolescent and family are native born). Figure 2 Models predicting 'Excellent' Health Status for tenth grade youth, odds ratios (OR) and 95% confidence intervals. Models adjusted by: self-esteem, psychological symptoms, school experience, BMI 85%, good diet, exercise, smoking status, internet use (h), siblings in household and socioeconomic status. Groups: Immigrant (both adolescent and family are immigrants) and second Generation (adolescent is native born but family is immigrant) compared to the referent group of native born girls (both adolescent and family are native born).
as other researchers have suggested that self-reported health, rather than BMI, is a better predictor of health status since female adolescents have a distorted view of what constitutes a normal BMI. 37 Another possible reason is that although eating vegetables and fruits have been associated with excellent health status for all adolescents, 38 more female than male adolescents associated it with positive health behaviors. 39 Family factors, including socioeconomic status, were surprisingly unrelated to health status for both male and female adolescents. For adolescents, the association between socioeconomic status and selfreported health has been mixed; some have noted an association, 15 while others have noted food choice and other habits which were typically linked to self-reported health were not associated with socioeconomic status. 40 One possibility for the absence of this finding is due to the country's policy providing citizenship to Jews with few prerequisites. Consequently, the situation found in many countries, where immigrants move from lower to higher income countries, may not necessarily be the case in Israel. As noted by the countries from where adolescent immigrant families came in this study, two-thirds were from high or middle income countries (Russian-speaking countries from the former USSR, North America, or Europe).
Despite this study's limitations (i.e., high school age adolescents from only one country, the specific immigration policies and services found in Israel, self-reported surveys with no methods to validate responses, immigrants adolescents from a variety of countries), the finding that second generation immigrant boys were least likely to report excellent health status compared to other adolescent groups contributes to the literature by providing an explanation for the existing conflicting literature on immigrant adolescents. It indicates that this group has added risk and suggests the need for gender-specific interventions in countries with growing populations of immigrant adolescents.
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Key points
Second generation immigrant adolescent boys, compared to non-immigrant, first generation immigrant and second generation girl adolescents, are at highest risk for poor health status. Income status is unrelated to health in immigrant adolescents when immigrants come mostly from other high income countries. Physical factors linked to health status differ between boy and girl adolescents. Self-esteem and psychological symptoms are linked to health for boy and girl adolescents.
